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Abstract 
Considering the existing relative and comparative advantages in “steel’s production and processing” and metal objects in Iran, this 
research focuses on investigation of macroeconomics variables impact on the strategic (main) product. Industrial goods dealing as 
growth and development engine in different countries considered. Besides, providing of pioneer steel production and dealing in 
Iran’s economy other economic sectors developed. 
In this study, Youhanson long term convergence and Grangery cause tests utilized to relationship type and Iran’s macroeconomics 
variables (Gross National Product, Global Oil price, Population and domestic steel production) impact investigation to analyze 
steel export and import in the period of: 1975-2011. 
Findings show the statistical positive and significant relationship between “crude steel export” with “Gross National Product, 
Global Oil price, Population and domestic steel production”. Also the statistical positive and significant relationship between “crude 
steel import” with “Gross National Product, Global Oil price, Population and domestic steel production” was approved. The 
Grangery cause test results point out the bilateral significant relationship between “crude steel export and import” and “Iran’s 
macroeconomics variables”. 
 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of SCIJOUR-Scientific Journals Publisher. 
Keyword s: time sires; export; import; steel; Global Oil price; Gross National Product 
 
 
* Corresponding author. Tel.: +98-913-300-1169 
E-mail address: esmaeilin@ymail.com 
© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of SCIJOUR-Scientific Journals Publisher
391 Nasrin Esmaeili Todshki and Ali Ranjbaraki /  Procedia Economics and Finance  36 ( 2016 )  390 – 398 
1. Introduction 
Following the new wave of economic convergence and integration which is known as economic globalization, the 
external transactions of countries –whether they are developed or developing countries- are expanding rapidly. 
Meanwhile, the conditions in developing countries are transforming. Beside problems of globalization, economic 
sanctions pose further problems for countries such as Iran to deal with. Hence, Iran should draw on the potential 
advantages residing in the heart of its economy to overcome the threats posed by such problems. It seems that the first 
step to realize this goal would be to cut the country’s economic reliance on petroleum export and end the era of single-
product economy. Ahmadzadeh(2005) Attention to other industries and attempt on their growth and development 
could be the best possible solution for a country like Iran. 
In the meantime, due to its massive impact on countries’ economy development, Iron and steel production is 
considered to be a key industry. Also due to its vast linkage to other sectors of the economy, it is known as a pioneer 
industry. investment studies of retirement fund audit institute(2008) 
This must be kept in mind that countries’ economy affects their international trade. This is especially true about 
our country which has a single-product and oil-reliant economy and seeks to reach a developed status. 
On that basis, the research hypotheses are developed as follows: 
x The extent of crude steel domestic production has a positive and significant impact on Iran’s foreign trade of steel 
in the studied period. 
x Gross domestic product (GDP) has a positive and significant impact on Iran’s foreign trade of steel in the studied 
period. 
x The global oil price has a positive and significant impact on Iran’s foreign trade of steel in the studied period. 
x Iran’s population has no significant impact on steel importation. 
A review of the practical basis and studies concerning the studied subject is presented in Table1. 
Table 1. literature review and experimental basis 
Row Title Researcher Time 
period 
Variables Estimation 
model 
Summary of results 
1 Factors affecting the 
imports of capital, 
intermediate, and 
consumer goods in 
Iran 
Sepanlou & 
Ghanbari 
1971-
2007 
Imports of consumer, 
capital, and intermediate 
goods, domestic product 
(non-oil), value of oil and 
gas exports, added value 
of the mining and 
industry sector 
ARDL Income from oil and gas 
export affects imports 
more than non-oil GDP 
2 Study of the factors 
affecting supply and 
demand in Iran’s 
agricultural export 
Pakravan et 
al. 
1966-
2007 
Income, currency price, 
export price, production, 
war 
  
 Three Stage Least 
Squares Method 
Income, 
currency 
price, export 
price, 
production, 
and war are 
the factors 
affecting 
supply and 
demand in 
export 
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3 Analysis of Import 
Demand Function of 
Iran 
Dadgari & 
Nazari 
1974-
2007 
Non-oil GDP, oil-related 
income, relative price 
Vector auto-
regression 
model 
The impact of non-oil 
GDP and oil export 
income on imports is 
positive and the impact 
of relative price is 
negative 
4 Import and export of 
wood and its relation 
with major variables 
of macro-economy in 
Iran 
Mohammadi 
et al. 
1979-
2000 
Wood import/export, 
population, GDP, global 
oil price, Wood domestic 
production 
MRA  
Multivariate 
regression 
analysis 
There is a significant 
relation between 
imports and 
population, GDP, 
and domestic 
production. Also 
there is a significant 
relation between 
exports and GDP, 
domestic product, 
oil, and population. 
     
5 The Granger 
causality relationship 
between mining 
industry exports and 
GDP growth in Iran 
Shakoori & 
Yazdi 
1959-
2008 
Mining exports, industrial 
exports, imports, GDP 
Vector auto-
regression 
model 
There is a relationship 
between mining 
import/export and 
economic growth. 
Mining export growth is 
the cause of economic 
growth. 
6 Study of the impact 
of import and export 
in economic growth 
in Iran 
Taghavi et al. 1962-
2003 
Import, export, GDP Vector auto-
regression 
model 
Exportation has a direct 
relationship with 
economic growth while 
importation has a 
reverse relation with 
economic growth 
7 Analyzing the 
Factors Affecting 
Iran Services Sector 
Intra-industry Trade 
with Regional Blocks 
Tashkini & 
Soori 
1980-
2009 
Mean GDP, absolute 
value of income per 
capita, investment, 
distance, trade asymmetry 
generalized 
method of 
moments 
Mean GDP directly and 
significantly affects 
intra-industry trade. 
Trade asymmetry has a 
reverse effect. 
8 Analysis of the 
relation between 
foreign trade and 
economic growth in 
Turkey 
Kahya 1980-
2009 
Import, export, GDP VAR-VEC Importation is a 
determining factor in 
economic growth. 
Exportation growth 
leads to growth of GDP. 
The assumption of 
exportation leading to 
economic growth is 
confirmed. 
9 Importation and 
economic growth in 
Turkey 
Uğur 1994-
2005 
GDP, exports, 
importation of capital 
goods, raw material, 
consumer goods etc. 
VAR GDP has a two-way 
relationship with 
imports, intermediate 
goods, and raw 
materials, and has a one 
way relationship with 
consumer goods and 
others. 
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10 Exports, imports, and 
economic growth in 
China 
Adnan Hye 1978-
2009 
GDP, imports and exports 
of goods and services 
ARDL There is a long-term 
relationship between 
economic growth and 
import/export in China 
11 Trade linkages and 
macroeconomic 
effects of the price of 
oil 
Korhonen et 
al. 
1994-
2006 
GDP, bilateral 
exportation, oil price 
shock 
VAR Producers of oil directly 
benefit from oil price 
shock because it 
increases their GDP. 
However they suffer 
from its indirect 
impacts. 
2. Methods and instruments 
In order to explore the hypotheses the long-run co-integration model and Granger causality model for economic 
evaluation are employed. The used data is in the form of time series sequence spanning over the period 1975-2011. 
Considering the nature of the data, first the test of reliability is performed. Then, Johansen co-integration test and 
Granger causality test are employed to determine the impact of macroeconomic variables on steel imports and exports. 
3. Research process and main design 
3.1. Test of Stationarity 
In this test, if the absolute value of the Augmented Dickey-Fuller statistic with the optimal lag length based on 
Schwartz information criterion is less then the absolute value of the tabulated critical value for Augmented Dickey-
Fuller test at 9%, then the null hypothesis (i.e. there is a unit root) is not rejected, and hence, the variable is unreliable. 
In order to examine whether the data is stationary or non-stationary, first the Dickey-Fuller test is performed on 
variables at their primary level(Table 2) 
                          Table 2. results of Dickey-Fuller test of reliability of variables 
Result Prob. Statistic Variables 
Non-stationary 0.43 1.646 EXSI 
Non-stationary 0.77 0.502 OILP 
Non-stationary 0.95 0.089 GDP 
Non-stationary 0.12 4.22 POP 
Non-stationary 0.16 3.648 IMSI 
Non-stationary 0.99 0.016 SP 
As demonstrated, based on the results of Dickey-Fuller test all the variables are non-stationary at 10% probability 
or higher. In order to deal with stochastic trends and to make variables stationary, the first difference of the variables 
is taken and Dickey-Fuller test is performed once more(Table 3). 
                          Table 3. Dickey-Fuller test of stationary of the first difference of variables 
Result Prob. Statistic Variable 
Stationary 0.005 10.289 D(EXSI) 
Stationary 0 35.404 D(IMSI) 
Stationary 0 21.536 D(OILP) 
Stationary 0.054 5.821 D(GDP) 
Stationary 0.071 4.89 D(POP) 
Stationary 0 20.104 D(SP) 
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The results of stationary test of first difference of variables indicate that all variables become stationary by taking 
their first difference, therefore the series is I(1). In the next step, the Johansen-Juselius long-run co-integration test is 
employed.  
3-2- Co-integration test 
Concerning the long-run relationship between variables, both Maximum Eigenvalue and Trace statistic confirm 
that there is at least one long-run co-integration vector for all paired variables. The result for each pair of variables are 
presented in (Table 4). 
   Table 4. examination of long-run relationship between Iran’s steel exports and gross national product (GNP) 
Probability Statistic value Estimated value Hypothetical number of vectors Statistic 
0.64 6.413 0.299 0 Trace 
 0.39 0.722 0.044 At least 1 
0.65 5.69 0.299 0 Maximum Eigenvalue 
 0.39 0.722 0.044 At least 1 
The results of Johansen long-run co-integration test indicate that there is at least one co-integration vector between 
the two variables of GNP and steel exports. Therefore the existence of long-run co-integrating relationship between 
these two variables is confirmed. The normalized vector for this long-run relationship is estimated as below. (Equation 
1)(Table 5) 
ܧܺܵܫ் ൌ ͵Ǥͳͳ ൈ ܩܦ ௃ܲ ൅ ߳௃                                                          (1) 
ሺͶǤͺͷሻ 
   
   Table 5. examination of long-run relationship between Iran’s steel exports and global oil price 
Probability Statistic value Estimated value Hypothetical number of vectors Statistic 
0.205 20.42 0.642 0 Trace 
 0.596 4.997 0.283 At least 1 
0.171 15.430 0.642 0 Maximum Eigenvalue 
 0.596 4.997 0.283 At least 1 
The results of Johansen long-run co-integration test indicate that there is at least one co-integration vector between 
the two variables of global oil price and Iran’s steel exports. Therefore the existence of long-run co-integrating 
relationship between these two variables is confirmed. The normalized vector for this long-run relationship is 
estimated as below. (Equation 2)(Table 6). 
 
ܧܺܵܫ் ൌ Ͷ͹ͻǤͻͷ ൈ ܱܫܮ ௃ܲ െ ʹ͹͵ͶǤͲʹ ൈ ܶ ൈא௃                                     (2) 
ሺͳͳͶǤͶ͹ሻሺ͸͵ͶǤͺሻ 
     Table 6. examination of long-run relationship between Iran’s steel exports and population 
Probability Statistic value Estimated value Hypothetical number of vectors Statistic 
0.069 14.53 0.520 0 Trace 
 0.096 2.76 0.158 At least 1 
0.119 11.77 0.520 0 Maximum Eigenvalue 
 0.096 2.763 0.158 At least 1 
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The results of Johansen long-run co-integration test indicate that there is at least one co-integration vector between 
the two variables of Iran’s population and steel exports. Therefore the existence of long-run co-integrating relationship 
between these two variables is confirmed. The normalized vector for this long-run relationship is estimated as below. 
(Equation 3) (Table 7) 
ܧܺܵܫ் ൌ ͲǤͳͷ͹ ൈ ܱܲ ௃ܲ ൅א்                                                     (3) 
ሺͲǤͲͶͶሻ 
     Table 7. examination of long-run relationship between Iran’s steel exports and steel domestic production 
Probability Statistic value Estimated value Hypothetical number of 
vectors 
Statistic 
0.046 15.714 0.537 0 Trace 
 0.065 3.392 0.191 At least 1 
0.099 12.321 0.537 0 Maximum Eigenvalue 
 0.065 3.392 0.191 At least 1 
The results of Johansen long-run co-integration test indicate that there is at least one co-integration vector between 
the two variables of Iran’s steel exports and steel domestic production. Therefore the existence of long-run co-
integrating relationship between these two variables is confirmed. The normalized vector for this long-run relationship 
is estimated as below.(Equation 4)(Table 8) 
 
ܧܺܵܫ் ൌ ͲǤͷ͹ͺ ൈ ܵ ௃ܲ ൅א்  ሺͶሻ 
ሺͲǤͳͷͷሻ 
  Table 8. examination of long-run relationship between Iran’s steel import and GDP 
Probability Statistic value Estimated value Hypothetical number of vectors Statistic 
0.859 4.5 0.117 0 Trace 
 0.734 0.114 0.003 At least 1 
0.816 4.385 0.117 0 Maximum Eigenvalue 
 0.734 0.114 0.003 At least 1 
The results of Johansen long-run co-integration test indicate that there is at least one co-integration vector between 
the two variables of Iran’s steel import and gross domestic product (GDP). Therefore the existence of long-run co-
integrating relationship between these two variables is confirmed. The normalized vector for this long-run relationship 
is estimated as below.(Equation 5)(Table 9) 
 
ܫܯܵܫ் ൌ ͳǤ͹ͻͻ ൈ ܩܦ ௃ܲ ൅א௃  ሺͷሻ 
ሺʹͺǤʹͺͷሻ 
        Table 9.examination of long-run relationship between Iran’s steel import and global oil price 
Probability Statistic value Estimated value Hypothetical number of 
vectors 
Statistic 
0.68 6.123 0.159 0 Trace 
 0.652 0.203 0.005 At least 1 
0.623 5.920 0.159 0 Maximum Eigenvalue 
 0.652 0.203 0.005 At least 1 
The results of Johansen long-run co-integration test indicate that there is at least one co-integration vector between 
the two variables of Iran’s steel import and global oil price. Therefore the existence of long-run co-integrating 
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relationship between these two variables is confirmed. The normalized vector for this long-run relationship is 
estimated as below. (Equation 6)(Table 10) 
 
ܫܯܵܫ் ൌ ͻͷǤʹ͹͸ ൈ ܱܫܮ ௃ܲ ൅א்  ሺ͸ሻ 
ሺͶͳǤͶͻ͸ሻ 
   Table 10. examination of long-run relationship between Iran’s steel import and population 
Probability Statistic value Estimated value Hypothetical number of vectors Statistic 
0.351 9.147 0.178 0 Trace 
 0.131 2.273 0.062 At least 1 
0.504 6.873 0.178 0 Maximum Eigenvalue 
 0.131 2.273 0.062 At least 1 
The results of Johansen long-run co-integration test indicate that there is at least one co-integration vector between 
the two variables of Iran’s steel import and population. Therefore the existence of long-run co-integrating relationship 
between these two variables is confirmed. The normalized vector for this long-run relationship is estimated as below. 
(Equation 7)(Table 11) 
ܫܯܵܫ் ൌ ͳǤʹ͵Ͷ ൈ ܱܲ ௃ܲ ൅א்  ሺ͹ሻ 
ሺͲǤͶʹͶሻ 
   Table 11. examination of long-run relationship between steel import and domestic production of steel 
Probability Statistic value Estimated value Hypothetical number of 
vectors 
 
0.129 22.350 0.432 0 Trace 
 0.925 2.55 0.07 At least 1 
0.043 19.799 0.432 0 Maximum Eigenvalue 
 0.925 2.55 0.07 At least 1 
The results of Johansen long-run co-integration test indicate that there is at least one co-integration vector between 
the two variables of Iran’s steel import and domestic production of steel. Therefore the existence of long-run co-
integrating relationship between these two variables is confirmed. The normalized vector for this long-run relationship 
is estimated as below. (Equation 8) 
 
ܫܯܵܫࢀ ൌͷǤͷ͵ͷൈെͶͶͲͻǤ͹ൈ൅אሺͺሻ 
                    ሺ͵Ǥͻ͵͸ሻ      ሺͳͶʹ͸Ǥ͸ሻ 
3-3- Test of Causality 
In order to explore Granger causality, the variables are paired and the causality between them is examined.  (Table  
12) 
 Table 12. Granger causality between paired variables 
Null hypothesis P-value F statistic Number 
of lags 
Variables 
GDP does not Granger cause steel export 5611.0 0.609 2 
 
Steel export & GDP 
 Steel export does not Granger cause GDP 2687.0 1.484 
Global oil price does not Granger cause steel export 3914.0 1.03 2 
 
Steel export & Global oil price 
 Steel export does not Granger cause global oil price 0728.0 3.44 
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Population does not Granger cause steel export 9610.0 0.094 3 
 
Steel export & Population 
 Steel export does not Granger cause population 2271.0 1.78 
Domestic steel production does not Granger cause 
steel export 
6096.0 0.517 2 
 
Steel export & Domestic steel 
production 
 Steel export does not Granger cause domestic steel 
production 
0693.0 3.436 
GDP does not Granger cause steel import 0433.0 3.101 3 
 
Steel import & GDP 
 Steel import does not Granger cause GDP 4679.0 0.871 
Global oil price does not Granger cause steel import 9393.0 0.062 2 
 
Steel import & Global oil price 
 Steel import does not Granger cause global oil price 0708.0 2.90 
Population does not Granger cause steel import 0729.0 2.59 3 
 
Steel import & Population 
 Steel import does not Granger cause population 9772.0 0.06 
Domestic steel production does not Granger cause 
steel import 
4913.0 0.72 2 
 
Steel import & Domestic steel 
production 
 Steel import does not Granger cause domestic steel 
production 
7060.0 0.35 
In the process of Granger causality test, if P-value is greater than 5%, then at 95% confidence level the null 
hypothesis is rejected and the alternative hypothesis is confirmed. 
In this sense, GDP is the Granger cause of steel export and steel export is the Granger cause of GDP and there is a 
bidirectional causal relationship between steel export and GDP. Also global oil price is the Granger cause of steel 
export and steel export is the Granger cause of global oil price; population is the Granger cause of steel export and 
steel export is the Granger cause of population; and domestic production of steel is the Granger cause of steel export 
and steel export is the Granger cause of domestic production of steel. 
Moreover, concerning steel importation, the p-value of the hypothesis “GDP does not Granger cause steel import” 
is less than 5%; hence it is confirmed. However Steel import is the Granger cause of GDP. Also global oil price is the 
Granger cause of steel import and steel import is the Granger cause of global oil price; population is the Granger cause 
of steel import and steel import is the Granger cause of population; and domestic production of steel is the Granger 
cause of steel import and steel import is the Granger cause of domestic production of steel. 
4. Discussion and conclusion 
There is a long-run causality relationship between steel import/export and GDP. It is indicated that GDP’s 
relationship with exports is bidirectional, and import is the cause of GDP. On this basis, the hypothesis “GDP has a 
positive and significant impact on Iran’s foreign trade of steel” is confirmed. 
Steel import and export also have long-run bidirectional causal relationships with global oil price, population, and 
domestic production of steel. Moreover, the hypotheses of global oil prices and domestic steel production having 
positive and significant impacts on steel trade are confirmed. 
Population has no significant impact on steel imports; hence the corresponding hypothesis is rejected. 
It must be noted that the researches mentioned in literature review and experimental basis mostly focus on single 
issues of trade, and studies concerning macroeconomic mostly concentrate on economic growth. On the contrary, the 
present study focuses on import/export and studies the impact of numerous major variables of macroeconomics on a 
strategic industry. At the same time, the obtained results are in alignment with those obtained by other researchers. 
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